As electronic commerce grows rapidly and web sites proliferate, the issue of web site design becomes increasingly important. An important aspect of web site design is the set of choices for traversing from one web site page to another and the ramifications that these choices have for establishing the overall flow patterns throughout the web site. This study establishes, for the first time, a taxonomy of web site traversal patterns and structures, which will allow the organized study of the navigational aspects of web site design. It also points out the ramifications of key structures. Finally, it describes how the use of traversal patterns and structures can achieve web sites that range from loose to tight control of the end-users' experience in visiting the web site.
A Taxonomy of Web Site Traversal Patterns and Structures by M.L. Gillenson, D.L. Sherrell, and L. Chen understanding of web sites and web site designer behaviors and will be added to in the future so as to provide some progress in describing the range of practices in constructing web sites. In addition to defining traversal patterns, the different types of composite web site structures are detailed.
II. RESEARCH METHOD
The research objective of this study was to assess the variety in web site traversal patterns and structures. In studies where the purpose is to collect sample data to project generalizable results to the target population, the representativeness of the sample data is of primary concern. For a study such as this one, the ability of the sample data to represent the target population faithfully is less important than the ability of the sample data to contain the entire range or variety of different behaviors or data of interest. That is, if the collected data ceases to provide new or unique instances of the behavior under study (i.e., becomes totally redundant), then the need to collect more data diminishes considerably.
The sampling procedure followed is best described as a nonprobabilistic snowball sample [Malhotra, 1996] . The determination of 300 web sites as a suitable number of sites to evaluate was partially based on a subjective assessment of a reasonable credibility level as well as the fact that beyond a point considerably below 300, we ceased finding major new traversal patterns and structures. Some of the web sites included in the study contained literally thousands of distinct pages and many more thousands of links. Indeed, most of the web sites include at least several hundred pages (as most sites of any significance do.) While our examination did not encompass a review of each and every page and linkage in each site, we believe that the identification and classification (with examples) of the distinct structures that we did find in these sites is a significant step forward as people try to advance the state of the art in we site design. The web sites used were primarily, although not entirely from the .com domain. They included all of PC Magazine's "100 Best Sites," [Kerievsky, 1998 ] a representative selection from the Fortune 500 companies, and others. Table A1 in the Appendix lists the 300 web sites studied in this research.
Each web site was visited during the study.
The purposes of web sites can be classified into four broad categories (Quelch and Klein, 1996; Ho, 1997): 1. Promotion, pertains to publicizing an organization's products and services.
2. Provision, refers to the supply of information for the purpose of achieving goodwill, consumer confidence and communication with customers.
3. Processing, which deals with online business transactions such as buying and selling.
4.
Customer service, provides customers with rich after-sale product care and repair information as well as suggestions for future purchases.
Because the content of organizational web sites grows rapidly, many of the web sites studied contain features that allow them to be classified into more than one category. The list of the 300 web sites and their purposes indicates that the sample is a good representation of all four categories of web sites because of the substantial representation of sites falling into each of the categories. Many of these sites represent two or more of the categories.
The evaluation process for each web site visited was as follows: Periodically during the data collection, the authors would meet to evaluate the site maps to determine the common navigation practices, develop labels for these practices, and evaluate their relative importance. The intent of this collaboration was to develop a consensus about the appearance of the various navigational structures and mechanisms that were uncovered. In addition, this activity also provided the opportunity to assess the need for continuing to sample additional sites to uncover unique practices.
III. THE TAXONOMY
Fundamentally, a web site is modeled as a directed graph [Busacker and Saaty, 1965] in which the web pages constitute the nodes and the links or branching options between the web pages constitute the branches. (There are some minor deviations from this categorization, such as the ability to branch within a page.) Historically, a page was an HTML file. We define a page more generally as a contiguous and separable body of Internet-displayable information within a web site.
It is tempting to think of a web site as a hierarchy [Flemming, 1998; Morris and Hinrichs, 1996; Quelch and Klein, 1996] , since there is always a distinct entry page which can be thought of as the "root" and the branching begins downward from there. But web sites tend to be much more complex than true hierarchies and all but the most trivial web sites quickly take on the characteristics of general networks. Nevertheless, it will be useful and clear in Even if a page permits branching within itself, it will still be considered to constitute a single node in the web site network.
When used as a navigation device,
A "frame,", is a distinct branching construct which permits the branching choices to remain on the screen while the rest of the screen contents change.
In the frame environment, each selectable, thus branchable, set of screen contents will be considered to be a different page. Thus, for our purposes in describing web site traversal patterns and structures, the frame concept is considered as simply another branching or page-linking technique, fundamentally equivalent to hot buttons, in most respects.
Based on our web site study, we take a largely bottom-up, three-level approach to classifying web site traversal patterns and structures.
1. At the lowest structural level is the web page. It is important to note a particular page's positional type in the overall network, which we refer to as its page type, its informational or navigational purpose, which we refer to as its page function, and the set of page-level navigational options, in effect the set of exit options, in each page, which collectively form the links of the web site network.
2. At the middle structural level are organized groups of pages, which we shall refer to as sub-structures. 
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Splash Page
The Splash Page [Siegel, 1997] 
Site Directory
The Site Directory is a page or group of pages that form the initial and primary set of branches to the major subdivisions of the web site. window showing one or two levels of finer choices. In effect, this variation allows a visitor to move from the Site Directory directly to a page one, two, or even three levels below it. Nevertheless, only the pages one level down from the Site Directory will be considered to be Foundation Pages.
Foundation Page
A Foundation Page is the entrance or root page of a major subdivision of the web site which is directly reachable from (is adjacent to) the Site Directory.
In most web sites, the foundation pages are clearly delineated by each having a major hot button dedicated to it in the Site Directory. Note that in some web sites, it is possible to jump from the Site Directory directly to a single page (as opposed to the window opening structure described above) that is structurally linked under a Foundation page. We shall not consider such a page to be a 
Terminal Pages and Stubs
A Terminal Page is, intuitively, a page at the very end of a chain of web site branches, i.e. it is at the "bottom" of the web site. More formally, it is a page which may not link to a lower-level page in its own web site sub-structure, but may only link to pages that are above or parallel to it in its own sub-structure or are in a different sub-structure. If, in fact, a terminal page only links back to the page from which it was reached, then we call it a Stub.
Web Page Functions
A given web-page can include one or more functions designed to inform the user, accomplish movement from one page to another page in the same or another web site, or retrieve data.
• The simplest and most fundamental function is the Informational Function in which the page simply presents information to the user.
• The Navigational Function permits the user to branch to another point in the same page, to another page in the web site, or to another web site.
Branching can be accomplished either with hot buttons or with frames.
• The Search Function can refer to either a search for specific content within the web site or a search for information external to the web site that is usually contained in one of the organization's databases. • The Transaction Function is an interchange between a user and a web site in which information is passed in both directions with the goal of executing a commercial act, such as buying a product over the Internet.
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Web Site Traversal through Links
The foundation for web site traversal patterns lies at the page level, with the options for exit or branching from each page. We explain the possibilities here, while recognizing that the "big picture" will not be discernible until we look at the substructure and web site levels, later. Furthermore, the reasons for including all of the options listed here may not be clear until then.
Taking the Site Directory as the starting point for considering the directions of the branches, the most basic type of branch is one that goes downward from a page to a page immediately "below" it in the structure. In this way, a page may link to only one page below it or to several pages below and adjacent to it. Note that a downward link (as well as links in other directions) may go directly to a point in the middle of a page, instead of to its beginning. Another case is a page that has "omni-directional" links, i.e. links that go back upwards in the same sub-structure as well as links that go downward.
A variation on this theme is a page which has omni-directional links, some of which link to pages in other sub-structures in the web site.
• A branch from one point in a page to another point in the same page is defined as an Intra-Page Link.
• A branch from one page to another page in the same web site is an Inter-Page Link.
• A branch from a page in one web site to a page in another web site is an Inter-Site Link.
Certain links will be of special interest as we develop the web site traversal patterns. • A Peer Link is defined as a branch from a page to another page that has the same "parent" page.
• A Foundation Link is defined as a link from a page directly to one of the web site's Foundation Pages.
• A Site Directory Link connects to the web site's Site Directory.
• A Spotlight Link is a link that goes directly from the Site Directory to a page other than a Foundation Page (i.e. which "jumps over" the Foundation Page level and goes directly to a lower level page.) Most online retailers' web sites (e.g. www.bestbuy.com and www.walmart.com) use Spotlight Links to take users directly to web pages featuring certain products that will otherwise require navigating through a number of pages before reaching them.
Note that in addition to any other remarks regarding web site links, the Back Button, when active, by its nature, makes every link bi-directional.
SUB-STRUCTURE LEVEL
While web sites are not, strictly speaking, hierarchies, they do have certain quasi-hierarchical features. In regards to their overall structure, they have a single, primary entry point, much like the root of a hierarchy. Furthermore, the structure tends to branch downward from the Site Directory into recognizable sub-structures, although the many other branching possibilities quickly dispel the notion that the structure is a true hierarchy.
Foundation Structure
We define a Foundation Structure as a quasi-hierarchy anchored by (in The nature of the Foundation Structure, because it represents a major, separable portion of the web site [Horton, Taylor, Ignacio, and Hoft, 1996; Sano, 1996] , sets it apart for special consideration. It is analogous to chapters in a book or major sections in an article. Foundation Structures form the basis for the design of a web site, as the web site designer begins to conceive of the best way for the information to be presented to the audience.
Root Return Structure
Certain definable, special cases of web site quasi-hierarchies may apply to options present) the user to follow a path to its conclusion before beginning a new path through that section of the web site.
Tunnel
A Tunnel (Figure 4 ) is a linear chain of pages [Powell, 1998] 
IV. WEB SITE TRAVERSAL
When users enter a web site, the first image they see is the Splash Page Once a user has entered a given web site, the control of traversal flow is governed by user choice based on the branching options at each page [Keating, 1997; Koreto, 1997] . But, it is the very structure of the web site combined with the decisions by the web site designers of what branching options to give the user at each page that give the designers tremendous latitude in guiding the user as they wish and if they wish, by purposefully and cleverly limiting the choices.
There are really only two situations in which the user has no choice and the traversal decision is totally made by the designer. One is when there is only one branch out of an Intermediate Page, i.e. the user is in the middle of a Tunnel.
The other is in the case of a Stub, where the only possibility is the return to the previous page. For example, American Airline's web site (www.aa.com) uses stubs to display privacy and security information to users when they apply for new membership online. The purpose of using such a highly restricted mechanism is to ensure that users will only be able to return to the application pages.
Consider the traversal personality of a web-site on a scale from freedom to control.
Freedom Control
At one extreme are web-sites whose designers imbue them with a high degree of freedom (minimal control). In the middle are web sites that exhibit moderate control or moderate freedom. At the other extreme are web sites characterized by a high degree of control (minimal freedom). We refer to these three web-site In the Loose Control web-site case (Figure 7) , the designer's goal is to
give the user a high degree of freedom to explore the web-site and even jump to 
V. CONCLUSIONS
The importance of electronic commerce and, in particular, the World Wide Web, has focused attention on the study of web site design. However, little work exists on categorizing and describing web site structures and sub-structures. A common body of terminology to describe the different structural options is lacking. The time has come to learn from, categorize, and assign terms to current web site designs as a way of helping to guide future design and innovation. We hope that the work in this article will serve as the basis for further study in web site categorization and design. 
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